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Abstract of JP7065706 
PURPOSE:To cause electric field emission 
with the lowest possible voltage, concerning a 
cathode device and its manufacture. 
CONSTITUTION This is equipped with a 
substrate 1 , at least one emitter tip 2, which 
has a conical head 2A, and a gate electrode 
layer 4, which has an opening 4A to expose 
the head of that emitter tip 2, and the diameter 
of that opening 4A of that gate electrode layer 
is smaller than the diameter of the junction 
with that substrate of that emitter tip 2. In the 
manufacture, this is so arranged that the gate 
electrode material of the gate electrode layer 4 
is stuck to the diffusion film on the surface of 
the conical head of the emitter tip 2, and that 
the inside periphery wall of the opening of the 
gate electrode layer 4 extends nearly parallel 
with the conical head of the emitter tip by the 
removal of that diffusion film. 
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C0026] IZ. >f- h^S® 4<DJKJ5£X*§IZfcl^ 

ftw»«s«R 1 izisii)iii4iAi^w Lr$}^ c^en 
a) ) ft>&s»*r^ ^ftizj:^r. >f-h*ffi»^ft5 
&Mj$& : 8& j & 1 oa>±^ia^,rx^ ^5x^7720)^ 
«g28«2A±(Diftftl«52izj:y*<iiiau KfblRs 

2|Z«^r^ 

COO 27] £tz, -7- h^^if4 0^JdX^IIZfclN 

T» SbS?««i£o>«ftyiz, ^<v5 "JV^CVD 

-if - h*ffi»«A>?iSI«jrtSS5^ 1 otr)±75^x^ 

-f 77 2(J)^^ 2 A±fl)KfbK 5 2<D3£i5^[g] yjA 

AjX'^J- h*ffiW»ft5»fbK5 2|ztt*LV 9 TL^ 

IZ, 'It — h*ffit+^dipy5i*^TLvSaiI^i*^ilJRT 

KJE^^^ tt#5m t o r r ft 1 ^ 2 0m t o r r |Z± 

tffcy, stgi 1 t«—y v hfc<DHd)p»sa«o) 1 2 

Ornmft^ 7 O m rn lZ^ 6^, 3? IJ5 1 ft 1 A. ti 5 - 'tf 

fc, KSSWJlDS-tt'&fc. »ftK5 2 lift* -if - h 

[0028] f-ftft^. @ 1 0|ZiS*ft^>ct3lZ, 77 
56 1. 5 1, x< ■^5 5 1 'r-7 72(J)R^^;C05t45H2?^ 
2Atf)£EE0)»fblR5 2 1 Re/^UJ^S^^ 1 

^m\z^T\t, m& 1 %y x-** 

Vh^lZ^iSLT. CftP>o)2P^^3Sfi*-l!fc. ^ib 



[0O29] "Zftftih, V- h^f£J§4|J^X^ 

*v?£iffiJsr£cHzj;y. a<so«^5-v(@3# 

P.S) lUKrii£ti*. 1 1 otDGSfc^S 1 o olil 1 COGS 

mmnw* ACDi*iia^4Ba)ce^Aidr^^^. 
iz, >f-h*«e4 0)Ban«4A<Drtra2 4 Bojiiawfts 

Efc*3RfcO)Klfft*3ll3:UfcfS*SSTIalT35 MM 
lzli^E£, ttMlzttttai*iR£**i^*ifc -dT» 
iiep h iz «£ £ t ax egftepAi'f^ *«w 1= <t ^ fc o 
«-*i*:hS ltl**. ;S]3:iz*>i>ri& 64ooiaa) 

[0031] n 2ii 7 • j ■ jtF v w /* cd^ss 

|Z>S &U/z7<-Jl/HX^y^aV<Dt=m : &3*TlX : & 
nai:iooo/vi a^ttiz i /v ^ft^ftk 

[0032] J e = A e x p (B03/2 ) 

zzt; Jeiiisssis «l2fi*Maiu a. bias:"* 

Wlz J;5fcox Hft^dniWMMlzJrMiGS^ti**! 

[00 33] COlrl*. »ttttl=«Mk*«K. M 

H^«o^fl^J;dlz, ^wiz^t^iSffiiSJSli. ft 
*K% iz *fc £ o> tit M UT. J: y 15 L^E r ±y*s 

COO 3 4] 11 3ttl^73f< 7720)SJi:4l? 

«M«»tfl)i»«*35*rEira5 #&&p, o s r 

ht Sio)MftK5ettt»Jf 3 ta)ff* ©«ttfi u 

rnr^ y, fi^tf- hMMJf40>BaDM4 A(J)rtffll4 
BtDitiVVftit tirtl O. 2. O. 4. O. 5umr& O 

li, MMfSiftftUtx^ 77 2(DS*^1 . 

4 1 m mO)fc £IZ t «5Z fcSS LTl^* t. 

fc, MJWttf«ttl*]M4 B0)itwfii*S<tt5l5fc- 
Cffl&R >Efc&Q>E£&P) ^oCt^ir Lri^ 
tX-aT, *pgqfflzj;y. ?-hMJB4©IHn»4 
AcDr*]J3^4 bAk x* v5 5 1 < ^7 2<DR&tt<D5fc4iR 
3*& 2 A fc I i 7 1 z& IF * IS I* «)sBR«tt I z ffgtf * 



J:^rr*iJaM4 BJ)(tsw^^:^< r^^Cfclz«t 

[0035] i1 4^i17|i tefcSt© 1 O O £i§3! 

2nmm\z&iyztim2t\. m^ 4^ ttaxMmv 

®B<j)Vi&kmVVii&ttLZl^. oay. H4 
14, s iStJ5i±lzx^v5^-r^72^jdi(DfcfiD(j)v 

796 1, 5l£J^JdiU 1775 6 1., 5 1£M$- 
ZV5U 7^6 1, 5 1 &i&m L7TS 1 1 £X 
■^V^LrX?v5T-f772^U SiSil 
(J)3*Efttf |ZX = Y v7 2 0)^ffi|ZKftK5 2^ 

^» 5 tz. Jg^Ji 3 (DJ^Jdi t^B^lz. 1 o 

[0 0 36] CO^BttPJIZfeL^Tli. H 5|Zn->^tl^ 
tt^X-y V t-cplZ^jST** Si3 N4 ^(D^ft^ 

l^s i 02 ^y&«iUV&lz5S63l,V>Tl^a)T\ V^<7 

0^ i <s)S&&mG 1 liSBizjs^ursts i d>e>i^.** 

tk r+\t[S]B^|Zv'^^CJ)^2<DJg^^5 1 

-is. %>&&3ft.vmM&&&& 1 ottssf^-eriz 

[0037] li slzfci^ »**5£«5fifflr*C 
tlZ^ty, M^2 00nm(J)Cr6^^^^-h^ 
S4«JKj5fir5)* ^a^iS^lzli. 77^61, 5 1 

i^<dz\ y- «ffiS4tt?srttj5S^3Sdi omiv> 

3 y-f '^72 0)^25^2 AO)_t0)»ftlW 5 2|Z^t^& 

U 35c3SlzBE*fb L-^-^fiSfir** 

[O O 38] 11 7 1 ^7 ?ft**ttX 

L^ifb^5 25.^^^iSll*1 o^i?-^. X<y 
ffV hliX= ^5 7720)^255 2 A0)^ftP 

7. ??li=t'v ^7VilZ3S<. ^on^^-tf- hMMWfUIz 

lil6lzt8^r^l2 5|z^^tvo<tdlz. MtRKDX 

2A|Z< Lftl2CftiTS^Jt5lZR I E^f^^ifiWIZ^ 

^Lr^< n 5iztr^r^i2 7iz^*t»^<t3 

IZ. ^-h*ffiS40)+>y74Q^S<T^Zi:6i 
75. i1 7 (OMfbKS 2 fl)».£diJtysm C 
(DJ;dlZUT, MftK5 2at/MWJdl««d 1 OtDR^S 

5 i^-^f-r 7 72 0)^^2 Aa)iaisiz 
14. h*ffiJS4 0)p w inai4 Aaz/M«e3«)Baaa 

hBaa2*4 ACDBBDSli, tt^SBMMO)^- KBBDM4 
AO)BanfllzitM LT*e>IZ'h*< ToC t &?BZ>. 

[0039] 11 3\t ^§1 O O^W&?%tz&) 



i Ufa 1 JtlZX^ "J $5- 4 ^7 2fl2jtf(J)*:<&<J)770 6 

1. 5l£JBriiU [3|77061, 5 1 £/<l3- " 

U ?7i751, 5 1 ^feJBLTS i £Xy^V 

fcttliteSJg3£rartir** x* v0 5W ^72l*tt& 
fftlZtftflSK, ^HttlZR&l*<Dife4£^£2 Aa)fcfr£> 
C0)««£lzhk WO)^ffi«ritt^LAcSi5fi^^2 

C0 0 40] (B) IZfcHTli. lg»®3^^^Lfc 

£>♦ C(D«^Hfc> S i 3 Nd ^(D^fb^JttS i 02 J; 
hJfc$SS3L?>n>a)r. 7^^761, 5 1 li^to 1 

[0041] (C) llfc^rtt. X^O^Y'^72^ 
$K T^fc^lZ. S i StJ*1 (D£ffift>tflZX^O^-< 
■;;72(J)£ffi|Z&ftRB5 2£J&j3r£. (D) iZfcl^T 
\t. V- h*ffiS4£rejdiT** Z(D^\Z\t, 770 
61. 5 1&tffStfjEli^2?^1 Ofti?U:L>CD"C. 

4 ttX^ v5 y -f 7 2 0)5fe«3«2 A0)±O)»ft 
f£5 2|Z+£|Ztt^r£* 

C0042] (E) |Ifcl>rl*» 
SoT-L^»«525X-^tVh7^r^ Xv 
y Mix ^ y 5 ? -f-y 7 2 OftKiSfca 2 A(J)&fb& 

7, Xtt^v^ttlz^tt-sTl***- 
W«2A|z<tF*i-2 cftsr S5J:3lzLTfcl:N£ H 

27 IZif^tl^cfcdC* -y-h^j|J|4fl)^>^74G 
CO O 4 3] 1^1 9ftRlt§3Sg 1 O O ^W&T^tz&XD 

1 Q<j)&f&mh\x\xmmT& ca) i*. s i stKi 

±|ZX * vO^-f ^ 7 2JKj5fi(Dfc«t>(D 770 6 1 . 5 1 
GMtiU l^?7?51 t 5 1^5-ZV?U 77 
06 1, 5 1 ^fffflLt S i &fjg1 LTX 

^LTU£, tz.fi. U I^'^fY v72|*Rai«0)5t 
4g25^2AfcRti«(DSifiR^2Btft^jy:o» LA> 
U KftlR5 2lia^JKJ5S**lT^ttL»<r>r. KffcRS 

2 0)JK fiSUft* 5S3Ui(D»3&li « < , £-JSi2?£ 2 B <J)Jg*$ 

l*7706i. 5 i ctubttfrfedttiKDr. 

COO 44] (B) izfc^rli. StJS i S&UVKfrfc 



<D£ffi&tflZX* -v5t< '^7 2<D*ffilZK<bK5 2$ 

C0045] (c) lzfci*Tl±, ^-h^SJg4^J^di 

£1 Qtftll*0)T\ *f- h^S®4l±X^^55 1 -r v7 
20)^4S^2A(D±<DKftK5 2|Z + ^|Z««T 

♦ (E) IZfcUTtt. I=75t<^2^^ 
L*£>8tfb8B 5 2^l7?t Vh "CE&iE; CCD3£fli&] 

izfcurk. hBaaSMAcosfittx* va^^v 
72a)j5E^<j)[ifi<£yfc'J*;*< 

COO 4 6] i2 Oli^^^S 1 O 0£IS5!i£T3*:4)<D 

s?i£*i£(j)5S5§iMi9j^r[§ir^ 5* (a) \t. s i 

1, Sl^JgjtfU |s}7706 1, 5 1$^3-ZV9 
U 77061, 5l^fi|fflLrSiSISl^l7fV 
OUi^70T-r^7 2^/dil. x^75tY77 
2£3KT£>*:$>lz. s i St£ 1 <D3*®aGtf|zx^ v5 
^ -r -v 72 co^ffilz^ftK 5 2 LfcttsH^Tf* Lr 

I**. CCDH^WTli. X^vS5 1 ^'y72|itt»ttlZ 

1Ttf1g<. SIHttl=RSi«o>5fc«S«2Aa)*ft^tt 

CO 0 47] (B) |Z*5L^rli. KfbK-S2%»JflLfc 
fllZ, ?6^®3^^^T^. CCD^^lZli. M<3)^ffi19J 

^1 0|i5S5^ttl = JBj5S**l^L^ (C) lZ^5L\7:|i. S 

♦si fettuvfift^fttt^xy^^vh^izaau 77 

06 1. 3 1««T*. l8»S3tt3fflB-eTI=«*. 

COO 43] CD) IZ^L^Tli, *f- K^t£Ji4^?gj53g 

eco^i^izfc, 77O61, 5iac/^«^^ 
^1 oAi^L^cor. -tf- h^fe^iix^o^-r ^7 
2(D5t-iiS3B^2Aa)±(DKfbK 5 2lz+«l=«*r^>. 
(E) iZfcL^Tli. I^75tY-^2M^TI^ 
ftK52^l'^tVhr^T^ I'yf^hlil 
^ v72<DitaS3P*2 A<J)&ftB*5 2d)±4g25 

CDl52?!zr^o^- h*ffitf|SKD*> 

7U\zm< tt-sTL^-y- h*«tt»i=saa u 

»ftlR5 2 6i|» 1 £*tl^» CO>^|Zfc. (gi2 6|ZT:? 
tl^ctdlZ. X5L -;3t< ^72(D^ig25^2A|Z<C/ 

ti2 ctfr#*J:dliLTteiJli, 127 iz^tt^J: 
Dirt, Jt^TBSfbRs 2 0)^.^6) j;ysmfctt*. C 
0 Y v 7 2 0)teffi2B<J)iSfI <t y * * < « ^ 

[O O 49] m\2 1 li Pati^S 1 O O^&J^r^/btf) 

S2 oohhsw tsisisHaiTJs (a) ii. si^is 

1±|ZX$ 7 ->»72^C0/z^CD77O6 1 , 5 

ifcJBjdiU P177061, 51^^0-XVOL, 7 



75 6 1. 5 l^ifem US i Stfi 1 SI»;^LT 
X* ^S^-f -;>72£fl2jtfU 75r-f'^72^ 
< T£/ztf)IZ. S i^tS 10)£S&tflZX = v5r<v 
72CJ)£EIZ&fbBl5 2£JKrtiU ^Ur. IS&Ji3£ 

Cooso] CB) izfcHTtt* SIS i%MtU:/ttA>& 
Wr*J:5lzx-:/*vtf Sfid. tfcJb 1 *, ^- h*ffi 

v7 2 0)5fcaS»* 2AO±<J)S£ffc&5 2|Z + ^lZ 

HfiSflJlzfcurfc* <f- hB3D304 AO)iS?II*X* «;>5 
y-r y72©JSBlS0X6aJ:y t'h* < 

CO O 52] 12 2l*R£t£^g 1 0 O^iUiST^fcStKD 

Kansas 7 srawfcif* Tiara* ca) i*. s i 

1. 51^1^77561. 5 1M3-1V^ 
U 775 6 1. 5 1 5ffflLTS i StfM 

COO 53] <B) |Zfcl*rli* SlfilfcafcUVttXIi 
7?fb**Bd*&£*Xy** Vh + I3a» U 775 
6 1, 5 1|^£l/ + :^^ I^v5tY772^< 

T«5fc:0!)lz. s i stfi i oj^ffi^cFirx^ ^StW v7 
2<DSflBlzKftK5 2$JgjdlT^* I^";5r<"^2 

co)«d?7 5IJ si 02 51 o)*o)^lKrfcJ;u 

CC) iZJSUTtt, KftKS 2£Jgjtf LfcflHZ, tf-h 
^ffiJg4^3KfiST^* r tOti^lztp, 77561, 5 1 

a^iittjssss* 1 ofti^i\tDr\ -y- h*ise4ttx 

= 7'3t -< ^72<Dft4SgSP-d2A<J)±(J)ISffc:K5 2|Z + 
£lZtt£T£* 

[0O54] <D) II.fcl-.rl3L I^v5T-f772« 

«^TL^»ftR52«iv?*v h-rR£.^T£« x-y 
*f VhttX5v3?-fv72 fl)5fcKi2*& 2 AO)»fbte 
5 2<D±aS3O)»*0lzr S**f- h«iffitf|2KJ)*> "J 

;t5* U J:^rKfbK5 2ft5R££*:h5* ro)*Jg£|z 
125 IZtt* ft&Jt 3 |Z. L^vSr-f 77 20)56 

w«2Aiz<tfti2cftsr**J:di=LTfei^ m 

2 7 fZ;j*£tl£J:dlZ, ^-HBM4d)¥i»";74G 

^±s<T^^fcdir^, J:T.r^^b^5 2<D^d>Jt 
y»Jit«S. Lft>U SIR 1 <D£ffi±0X x^S? 



-r ?72<DfieSfR«JU#0)Sai=aL*Ttt. BMbKS2 

»Jittt** ctDseawizfe^rfc, hisans 4A 
(DM l*x * a ? -r v 7 2 <J)/5ffi2S coififl J: y * * 

CO 0 55] 12 3I1 ^S1 OO^r^^ 

S2 2<DSefflWfcKl3E^I«r35 CA) ht SiSIS 
1±|ZX* ";5x< ";72^0)fc^(J)7756 1 . 5 
iSJBJiSU (5}77561, 5 1^;^-Z^U 7 
756 1. 5l5ffifflLTSiSffilSl7?V9U 
X = 73t< vyz^teB* U 77561. S1^,£ 

ufcftr, UvSf-r ^72^< r^fc«t)iz. si 

Stfiti co^ffifttf izx^ v5f-f v7 2<D*8Blz»ftR 

C0 056] CB) |ZfcL>rli. »ffcK5 2«3tf Ufc 

fUlz, *%l=»«e3«JKJdsLtef»r, ^f-h^^Ji4 

SJBj«r^. (C) |ZfcL>rte. Ii75f <7725 
Hori**«fbK5 2»iH6*JB3fl)-3P«Xy#*v 

hrRs^ro* ceDSUfc&Jizfci^rfc. heansM 

A0)i£&tt I5";5t^v72 <D«£E2B(DES*I cfc U fc'h 

C0057] U24liKffi^iSi 00€&!ilT9fc$<D 
5a£*s*038 9£ffi«£^rigir<& Z<J)ieJfc#Jl*. 
I=v5r^ 772fl5RItt<D^0^2A fcRtttt© 
SW*2Bfc6*&tt*A«&<fc. H2 20)Slffil9Jt 

isiffii«r& raft*, ca) izasuri*. 775 

^ffflUS i W 1 «I »3 r < y 

7 2*JBrfU 775£fcfc£ Ufcffcr, SiStJS 10)31 
S&tf Izx * 75t<^72 0)^1 IzttfbRK 5 2 
To, 

COO 58] CB) iZfcL^rii. KfbK5 2^Jgj5fiLfc 

fSklz. tf- h«JB4£Jgj«"** CC) izfciMTlt. 
x^-^5^-r v72 3 £BI-DrL^»fbK5 2^x->»^^ 
VhTKiT^ SIJ5 1 0)^ffi±o). 

t<772 d)BESffi««*KDSII*l= *5 L^r li. ^fb^ 5 

2i**iB-tiTi:Hy.. 1 fc>f- h«SJi4fco)rBao) 
ifisefctt^* ^(DHffit?JizfcL^rfe. -5f-niaas4 

AOifiait x 5. y 5t<772 0)^ffi2P0)iS^ J: «J fc'h 
C0059] H25li, BSSSSS1 OO^^iST^fz.^ 

o)S5s*i£<j)S5 1 o^Bew^srisirJo coseisw 

IS. X^-y5 5 L -i"^72?))RglV:CD^iis25^2AtRti 
tt0)S4g25^2B td>^>^^*^< (^2 3 0)^ 
HtSBSBTK 5. Ttt*)*, (A) li, 775^^ 
ffllrs i St.5i Siy*^Ui^y5T-fv72 
=£JKJ5SU 7 75£ftfoS Lfcftr, s i SIS 1 0)^®^ 

c;i:i=75ti'77 2 o)^®iz^fb^ 5 2 r 

C0 0 60] CB) IZ^Lvrli. RfbIRS 2SJKJ5S Lfc 



m -d t i^b* s 2 a tftteJi 3 ^ x v 9 v y 
hT'fl^T** C0)S5»Wi::*>UTt,. V- NSD254 

CO O 6 1 3 

tasosoaufn *«ini::jt:hK. *- t»«tt*4>ma9 

*. -if- h^te^ttX^v^-r^^-iisS* 



[i3] EJ 1 <D&£&*t&£fi££i U/=*if,»ao)«B»l*a 
{15] DatD^cDX^i^TDT^ 

cm 03 ©eco^x^i^^rers 

Cei 13 *peqsa^'^*««a)l3;«'«ao)*Si:*3S; 

(ii 23 *pgwae;t«*}5'ffid)fig«3!iatD7-f - ilh 



[1 1 33 1 1 5 0)*<J)Ill$j7%TtlrR 5- 

C0 1 73 7<D$:0>X*S£7f>TiaTSS 

COi 83 *^UJ:^6:««aa)«!iS^o)»3 9gfi6 

[^2 03 *^!z^^8S;^a(DS!>S^0S5 5^ 
£02 13 <£*RS«sao)$!i2:*& o>556 SgJfc 

CD 2 23 *^IU:^fS:fi^aa)^iS^^a)^7^ 
OH 2 33 *^H<t^)B3;^a(J)^^i£0)^8^ 

[©2 43 \Z JC^BlfiB^acDSfiS^^ 0)55 9^ 

«U*)253 *^l^^^^acr)^^i£0)^i osi 

Cl§)2 73 0 i 6<J)^f- h««X*S<&3Mfcffl*inT@? 

[0 2 83 ^(DEI^I^TTi?<& 

cgi2 93 ^^sKao^iSXis^risrft 

CB3 13 ©sorJKrf^t^fc^cDJSffiasa^Tia 
?$> 

CB^cDltt^3 
1 -SIR 

2-X^-v^^Y "J 7 
5 1, 6 1 "^7,9 
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